Cationic porphyrin-mediated photodynamic inactivation of Candida biofilms and the effect of miconazole.
The formation of biofilms by Candida and the increasing resistance of Candida species to antifungals contribute to the high recurrence rates of denture stomatitis. This increase has stimulated an interest in antimicrobial photodynamic therapy (aPDT) as an alternative treatment. We examined the photoactivity of the porphyrin-based photosensitizer, TMP-1363, against biofilms of C. albicans, C. glabrata, C. tropicalis and C. parapsilosis, and the effect of the combined use of miconazole and aPDT. Biofilms of three American Type Culture Collection (ATCC) strains and four clinical isolates developed on poly(methyl methacrylate) (PMMA) disks, were incubated with miconazole, followed by treatment with TMP-1363 for 30 min at 37°C. The plates were exposed to broadband visible light at a distance of 10 cm to the plate, for 30 min (irradiance at the surface of the plate: 32.5 mW/cm2). The metabolic activity of the biofilms was measured by the XTT assay. ATCC strains and C. glabrata 7531/06 were not sensitive to TMP-aPDT, whereas the metabolic activities of the remaining three clinical isolates were reduced to 64.2 ± 5.5% of controls. Miconazole at 25 μg/ml decreased the viability of all strains except the ATTCC strain C. albicans MYA274; however its combination with aPDT was effective against this strain, suggesting a synergistic interaction. Effects of miconazole and aPDT on C. albicans MYA 2732, C. albicans 6122/06 were additive. With C. tropicalis and C. parapsilosis, the combined treatment had a higher, but not entirely additive, cytotoxic effect. The combined use of miconazole and TMP-aPDT is advantageous in the treatment of biofilms of a number of Candida species and strains, but not all. The molecular basis of this differential response is not known.